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Summary
Areagentofthesulfophthaleinnitrilodiacetatetype，SemixylenolPurple（SXP)，was
synthesized,purified,andappliedtothespectrophotometricdeterminationofthoriumSXP
reactswiththoriumtoformawater-solublereddish-violetcomplex，TheoptimumpHrange
forthecolordevelopmentｉｓ2.8-3.6andthemaximumabsorptionofthecoloredsolutionliesat
541-545nm・Beer，ｓｌａｗｉｓｈｅｌｄｕｐｔｏ２､０/zgcm-3ofthorium・Thesensitivityofthedetermina‐
tionandthemolarabsorptivityoftｈｅｃｏｍｐｌｅｘａｒｅ３５×10-3〃ｇｃｍ－２ｏｆｔｈｏｒｉｕｍｆｏｒＯ・OO1of
absorbanceand661×104,respectively・Asaresultoftheinvestigationofthecompositionof
thecomplexbythecontinuousvariationmetho｡，ｔｈｅｍｏｌｅｒａｔｉｏｏｆｔｈｏｒｉｕｍａｎｄＳＸＰｗａｓ
ｅｓｔｉｍａｔｅｄｔｏｂｅｌ：１．Ｔｈｅｒｅcommendedprocedureforthedeterminationofthoriumisas
followS
Asamplesolutioncontainingupto50ﾉｕｇｏｆｔｈｏｒｉｕｍｉｓｔａｋｅｎｉｎｔｏａ２５ｃｍ３ｏｆvolumetric
flask・Then,３ｃｍ3ｏｆ0.05％ＳＸＰｓｏｌｕｔｉｏｎａｎｄｌＯｃｍ３ｏｆＯ､１moldm-3glycine-0.1ｍｏｌｄｍ－３
sodiumchloride-0.1moldm-3hydrochloricacidbuffersolutionareadded・Aftermakingup
thevolumeto25cm3(thefinalpH：3.0),theabsorbanceismeasuredat544nmagainstreagent
blankasareference、
Amongtheseventeendiverseionsexamined,aluminum,lead,Zinc,yttrium,iron(Ⅲ),cobalt，
andnickelinterferewiththedetermination,buttheeffectofiron(Ⅲ)couldbeeliminatedbythe
additionofascorbicacid
SXPalsoreactswithsomeotherionsthanthoriumtoformwater-solublestablecomplex‐
ｅｓＳｏ,ｉｔｓｅｅｍｓｔｈａｔｉｔｉｓｐｏｓｓｉｂｌｅｔｏｕｓｅｔｈisreagentforthespectrophotometrｉｃｄeter‐
minationsoftheseions．
lntroduction
Upuntilnow，alotoforganiccompoundshavebeenproposedastheindicatorsforthe
complexometrictitrationsandasthespectrophotometricreagentsforthedeterminationof
metalslnthosecompounds，thesulfophthaleinderivativesarethemostusefulones，and
XylenolOrange,MethylxylenolBlue,andMethylthymolB1ue,therepresentativecompoundsof
thederivatives,havebeenwidelyusedforthesepurposes,becausetheycanformcomplexes
ReceivedonSeptl6thl988．
1８金沢大学教育学部紀要（自然科学編） 第38号平成元年
withmetalionswhichexhibitsharpcolortransitionsandhighmolarextinctioncoefficients・
Asapartoftheinvestigationofthemethodsforthephotometricdeterminationsofmetalions
withsulfophthaleinderivatives，theauthornewlysynthesizedSemixylenolPurple，３－[Ｎ
－(carboxymethyl)、ethylaminomethyl]-加一cresolsulfophthalein,ｆｒｏｍMetacresolPurpleand
iminodiaceticacidbytheMannichcondensation,')purifieditbycellulosecolumn,andexamined
thecolorreactionwiththorium．ＩtwasfoundthatSemixylenolPurple(SXP)isasuitable
spectrophotometricreagentforthisioninrespecttosensitivityandcanbeappliedtothe
detenninationupｔｏ２．０’ｇｃｍ－３ｏｆｔｈｏｒｉｕｍ・Comparingthesensitivityofthepresentmethod
forthoriumwithonesofothermethodswhichusereagentswithstructuressimilartothatof
SXＰ,SXPislesssensitivethanXylenolOrange,2)butmoresensitivethanMethylthymolBlue2）
andSemimethylxylenolBlue3）Further,SXPismoresensitivethanThorin,4)Neo-Thorin,5,6）
Chlorphosphonazom,7,8）ChromazurolS,9）EriochromeBlackT,'0）Carboxyarsenazo,'1）
Quercetin,'2)Quercetinsulfonicacid,'3)Flavonol-2'一sulfonicacid,'4)Tropolone-sulfonicacid,'5)４
－(2-thiazolylazo)-resorcinol,'6）BromopyrogallolRed,'7）DibromoarsenazolL18）sodium４，５
－dihydroxy-3-(4-sulphophenylazo)naphthalene-2,7-disulphonate,'９）andphenylthiazolylazo‐
chromotropicacid,20)however,itiS1esssensitivethanArsenazol1121-23)andChromazurolSand
cetyltrimethylammoniumchloride､24,25）ItwasalsofoundthatSXPreactswithsomeotherions
thanthoriumsuchasberyllium，aluminum，gallium，indium，lead，copper，Zinc，cadmium，
scandium,yttrium，lanthanum，cerium，samarium，zirconium,vanadium(V)，manganese(Ⅱ)，
cobalt,nickel,andpalladiumtoformwater-solublestablecomplexes、Ineverycase,thecolor
developmentsoccurredinstantaneouslyatroomtemperatureanditseemsthatthesecolora‐
tionsareavailabletothespectrophotometricdeterminationsofthesemetalions
Thispaperdescribesthefundamentalconditionsforthespectrophotometricdetermination
ofthoriumwithSXPandthecolorreactionsｏｆＳＸＰｗｉｔｈｓｏｍｅｍｅｔａｌｉｏｎｓ．
ReagentsandApparatus
Asolutioncontainingaboutlmgcm-3ofthoriumwaspreparedbydissolvingguaranteed
reagentgradethoriumnitrateiｎａｓｍａＵａｍｏｕｎｔｏｆｎｉｔｒｉｃａｃｉｄａｎｄｄｉｌutingwithdistilledwater・
ThesolutionwasstandardizedbythecOmplexometrictitrationusingXylenolOrangeasan
indicator・ＴｈｉｓsolutionwasdilutedasrequiredA0.05％SXPsolutionwaspreparedby
dissolvingindistilledwateraweighedamｏｕｎｔｏｆＳＸＰ、TheSXPwassynthesizedbythe
Mannichcondensation.'）Ｏｎｅｇｒａｍ（2.6×10-3mol）ofMetacresolPurple,2.6×10-3molof
iminodiaceticacid,ａｎｄ0.6gofsodiumhydroxideweredissolveｄｉｎ５０ｃｍ３ｏｆｄｉｓｔｉｌｌｅｄｗａｔｅｒａｔ
５０oCAfterthewaterwasdistilledoff,themixturewasdissolvedin40cm3glacialaceticacid
followedbyaddiｎｇｌｃｍ３ｏｆ３７％formaldehydeandwaskeptat50.Cfor2hrswithstirring、
Thesolventwas,then,distilledoffunderreducedpressureTheSXPwasseparatedfromthe
reactionmixtureonacellulosecolumnbyl-butanolsaturatedwithl０％aceticacid,whichwas
oneofthemostsuitableeluentsamongexaminedonestoseparatetheSXPfromother
materialsTheSXPobtainedwaspassedthroughacolumnofstronglyacidicion-exchange
resin,DuoliteC-20,ｔｏｍａｋｅｉｔｔｈｅｆｒｅｅａｃｉｄｆｏｒｍ,andfinally,ｔｈｅｆｒｅｅａｃｉｄｆｏｎｎｏｆＳＸＰｗａｓ
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againchromatographedtoremoveiminodiaceticacidcompletelyusingl-butanolsaturated
withl0％aceticacidastheeluent、TheSXPobtainedastheorangecompoｕｎｄｈａｄｍｐ､191
-200.Ｃ(decomp.)．Thepurityofthiscompoundwascheckedbythepaperchromatography，
andonlyonespotwasobserved・Theresultoftheelementalanalysiｓｗａｓａｓｆｏｌｌｏｗｓ、
Found：Ｃ,56.29％；Ｈ,4.41％；Ｎ,2.36％・CalcdforC2`Ｈ２５０９ＮＳ・２Ｈ２０：Ｃ,59.20％；Ｈ,4.78％；
Ｎ,2.66％、Theabsorptionspectraofthisreagentbymeasuring8解ｇｃｍ－３ＳＸＰｓｏｌｕｔｉｏｎｉｎ
ｖａｒｉｏｕｓｐＨａｒｅｓｈｏｗｎｉｎＦｉｇｌ・ＴｈｅＳＸＰｓｏｌｕｔｉｏｎｃｏｌｏｒｓｏｒａｎｇｅａｔｐＨ１．Thecolorofthe
solutionchangestoyellowwithincreaseinpH,but,ｏｖｅｒｔｈｅｐＨｒａｎｇｅｆｒｏｍａｂｏｕｔ２ｔｏ６,there
isnocolorchangeandthesolutionsshowthealmostsameabsorptioncurveswhichhavean
absorptionmaximuｍａｔ４３８－４４１ｎｍ，ByfurtherincreaseofpHvalue,however,thecolorof
thesolutionchangesagain，ａｎｄｉｔｂｅｃｏｍｅｓｙｅｌｌｏｗ－ｇｒｅｅｎａｔｐＨ７､０，ａｎｄｖｉｏｌｅｔａｔｐＨ８－１２・
Accordingtothesecolorchanges，theabsorptionmaximumof438-441nmdecreases，ac
companiedwiththeincreaseofthａｔｏｆ５７７－５８１ｎｍ・ｑＯ１ｍｏｌｄｍ－３cetyltrimethylammonium
chloride(CTMＡＣ)solutionwaspreparedbydissolvingin20％ethanolaweighedamountofthe
reagent(NakaraiChemicals)．ForthepHadjustment,１moldm-3hydrochloricacid-1mol
dm-3sodiumacetateand０．１moldm-3hydrochloricacid-0・lmoldm-3sodiumchloride-qlmol
dm-3glycinebuffersolutionswereusedA11theotherreagentsusedwereofguaranteed
reagentgrade、FortheabsorbanceandthepHmeasurements,aHitachi-Perkin-Elmermodel
l39spectrophotometerwithlcmglasscellsandaHitachi-HoribamodelM-5glasselectrode
pHmeterwereused,respectively．
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Fig.１．ＡｂｓｏｌｐｔｉｏｎｓｐｅｃｔｒａｏｆＳＸＰｉｎａ２５ｃｍ３aqueoussolution
containinglcm3of0.02％ＳＸＰｓｏｌｕｔｉｏｎａｔｐＨＬＯ(1),ｐＨ２．
０(2),ｐＨ７０(3),ｐＨ８．２(4),ｐＨ9.0(5),ｏｒｐＨ１２０(6)．The
absorbancesweremeasuredagainstwaterasareference．
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ResultsandDiscussion
A6soゆ肋〃CZZγzﾉｅｓｑ／Ｔ〃Ｏ脚伽Ｃｂ''2地jr：Theabsorptionspectraofthethoriumcomplex
weremeasured・Asolutioncontaining20〃gofthoriumand3cm3ofOO5％ＳＸＰｗｅｒｅｔａｋｅｎ
ｉｎｔｏａ２５ｃｍ３ｖｏｌｕｍｅｔｒicflask、Then，１０ｃｍ３ｏｆＯ１ｍｏｌｄｍ－３ｇｌｙｃｉｎｅ－O1moldm-3sodium
chloride-０．１moldm-3hydrochloricacidbuffersolutionwereaddedforpHadjustmentandthe
volumｅｗａｓｍａｄｅｔｏ２５ｃｍ３ｗｉｔｈｗａｔｅｒ・Theabsorptionspectrumofthecoloredsolutionwas
measuredagainstthereagentblankasareference、TheresultsobtainedatvariouspHare
showninFig・zThecoloredsolutionofthethoriuｍｃｏｍｐｌｅｘｈasanabsorptionmaximumat
541-545ｎｍ・ThismaximumwavelengthdoeｓｎｏｔｓｈｉｆｔｗｉｔｈｔｈｅｃｈａｎｇｅｏｆｔｈｅｐＨｏfthe
solutionovertherangefrompH2.0-4.0ａｎｄtheshapesoftheabsorptioncurvesalsodonot
changeoverthispHrange・ｓｏ,inthisexperiment,ｔｈｅｗａｖｅｌｅｎｇｔｈｏｆ５４４ｎｍｉｓｕｓｅｄｆｏｒｔhe
measurementsofabsorbances・
の伽"”ＣＯ"ＣＩＩ伽"s/bγＣＯんγＤｅＭｂＰ腕e"/：TheeffectofpHonthecolordevelopment
ofthecomplexwasexaminedat544nmbymeasuringtheabsorbanceofcoloredsolution
containing20ﾉugofthoriumand3cm3ofO､05％SXPatdifferentpHvaluesfrom20-4.0．The
resultsobtainedareshowninFi９３．Ｔｈｅrangeinwhichthemaximumandnearlｙｃｏｎstant
absorbanceisobtainedarepH2.8-3.6．ｓｏ,thepHofthesolutionwasadjustedat３．０forthe
colordevelopmentinfurtherexperimentsThenecessaryamountofthereagentforthe
completecolordevelopmentwasstudiedwiththesolutionscontaining20βｇｏｆｔhoriumand
variousamountsof0.05％SXPsolutionTheabsorbancesweremeasuredat544nm・Asthe
resultsareshowninFig4,themaximumandalmostconstantabsorbanceswereobtainedby
addingfrｏｍ２－５ｃｍ３ｏｆＳＸＰｓｏｌｕｔｉｏｎ、ＴｈｅｅｆｆｅｃｔｏｆｔｈｅａｍｏｕｎｔｏｆＯ・lmoldm-3glycine-01
moldm-3sodiumchloride-01moldm-3hydrochloricacidbuffersolutiononthethorium
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Fig.２．Absorptionspectraof
thorium-SXPｃｏｍｐｌｅｘｉｎａ
２５ｃｍ３ａｑｕｅｏｕｓｓｏｌｕｔｉｏｎ
ｃｏｎｔａｉｎｉｎｇ２０ﾉﾛｇｏｆｔｈｏｒｉｕｍ
ａｎｄ３ｃｍ３ｏｆＯ､05％ＳＸＰ
ｓｏｌｕｔｉｏｎａｔｐＨ３０(1),ｐＨ４．
０(2),ｏｒｐＨ２４(3)．The
absorbancesweremeasured
againstreagentblanksas
references．
Ｆｉｇ．３．ＥｆｆｅｃｔｏｆｐＨｏｎｔｈｅ
ａｂｓｏｒｂａｎｃｅｏｆｔｈｏｒｉｕｍ
－ＳＸＰｃｏｍｐｌｅｘｅｘａｍｉｎｅｄ
ｗｉｔｈａ２５cm3solution
containing20浜ｇｏｆｔｈｏｒｉｕｍ
ａｎｄ３ｃｍ３ｏｆＯＯ５％SXP
solutionTheabsorbances
weremeasuredat544nm
againstreagentblanksas
references．
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complexwasexamined、Theabsorbanceofthecoloredsolutionwasmeasuredbyvaryingthe
amountsofthebuffersolution，ｂｕｔｋｅｅｐｉｎｇｔｈｅｐＨｏｆｔｈｅｓｏｌｕｔｉｏｎｃｏnstant、Theresults
indicatedthattheaddiｔｉｏｎｆｒｏｍ２ｔｏｌ５ｃｍ３ｏｆｔｈｅｂｕｆｆｅｒｓｏｌutionhadnoeffectonthecolor
intensityofthethoriumcomplex（Fig.５)．Thecolordevelopmentforthethoriumcomplex
occursinstantaneouslyatroomtemperature,anditsintensitywasnotaffectedwithheatingin
30-90．Cwaterbathforatleastl5minutes、Ｔｈｅcolor,ｏｎｃｅdeveloped,wasverystable,ａｎｄ
theabsorbanceremainedalmostconstantforatleastthreehoursOnthecomplexformations
ofthesulfophthaleinderivativeswithmetalions,ｉｔｈａｓｂｅｅｎｗｅｌｌｋｎｏｗｎｔｈａｔｔｈｅｐｒｅｓｅnceof
thecationicsurfaceactiveagentsmakesthemolarabsorptivitiesofthecomplexeshigherthan
thecaseoftheabsenceofit、ｓｏ,inthisexperiment,theeffectoftheadditionofthecationic
surfaceactiveagent,ＣＴＭＡＣ,wasstudiedHowever,noincreaseoftheabsorbanceofthe
complexwasrecognizedbytheadditiｏｎＯｆｔｈｅＣＴＭＡＣTherelationshipbetweenthe
absorbanceofthethoriumcomplexandtheconcentrationofthoriumwasexaminedbybeing
coloredvariousamoｕｎｔｓｏｆｔｈｏｒｉｕｍｗｉｔｈ３ｃｍ３ｏｆ0.05％ＳＸＰｓｏｌｕｔｉｏｎａｔｐＨ３・Oandby
measuringtheabsorbancesａｔｔｈｅｗａｖｅｌｅｎｇｔｈｏｆ５４４ｎｍ・Thecalibrationcurveforthorium
obtainedareｓｈｏｗｎｉｎＦｉｇ６・Beer，ｓｌａｗｉｓｏｂｅｙｅｄｕｐｔｏ２､０ﾉugcm-3ofthorium･Themolar
absorptivityofthecomplexcalculatedfromthecurveandthesensitivityofthedetermination
are661×104ａｎｄ3.5×10-3解gcm-2ofthoriumforlog(IC/I)＝0.001,respectively、Whenthe
sensitivityofthismethodiscomparedwiththoseofotherreagents,ＳＸＰｉｓｌｏｗｅｒｔｈａｎｔｈａｔｏｆ
ＸｙｌｅｎｏｌOrange,2）ChromazurolSandcetyltrimethylammoniumchloride,24,25）orArsenazo
m21-23）whichisrepresentativespectrophotometricreagentforthorium，ｂｕｔＳＸＰｉｓｍｏｒｅ
ｓｅｎｓｉｔｉｖｅｔｈａｎｍａｎｙｏtherreagents2-2o）Thereproducibilityofthismethod,expressedbythe
relativestandarddeviationoftheabsorbanceswhichｗｅｒｅobtainedfromfiverepeatdetermi‐
nations,was2.8％、Thecompositionofthethorium-SXPｃｏｍｐｌｅｘｗａｓｅｘａｍｉｎｅｄａｔｐＨ３０ｂｙ
ｔｈｅｃontinuousvariationmethod,measuringtheabsorbanceatthewavｅｌｅｎｇｔｈｏｆ５４４ｎｍ、Ｉｎ
ｔｈｉｓｅxperiment,ｔｈｅｔｏｔａｌｍｏｌｅｏｆｔｈｏｒｉｕｍａｎｄＳＸＰｗａｓｈｅｌｄａｔ２２×10-5ｍｏｌｄｍ－３・Ａｓｔｈｅ
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ｐｌｅｘｅｘａｍｉｎｅｄｗｉｔｈａ２５ｃｍ３ｓｏｌution
containing20ノｕｇｏｆｔｈｏｒｉｕｍａｎｄ３ｃｍ３ｏｆ
Ｏ,０５％ＳＸＰｓｏｌｕｔｉｏｎａｔｐＨ３０・Theabs-
orbancesweremeasureｄａｔ５４４ｎｍ(1)ａｎｄ
５７０，ｍ（２）againstreagentblanksasrefeｌ－
ｅｎｃｅｓ．
Ｆｉｇ．４．EffectofSXPconcen‐
trationontheabsorbance
ofthoriuｍ－ＳＸＰｃｏｍｐｌｅｘ
ｅｘａｍｉｎｅｄｗｉｔｈａ２５ｃｍ３
solutioncontaining20βｇｏｆ
ｔｈｏｒｉｕｍａｔｐＨ３・OThe
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ａｔ５４４ｎｍａｇａｉｎｓｔｒｅａｇｅｎｔ
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ｒｅｓｕｌｔｉｓｓｈｏｗｎｉｎＦｉｇ７,themaximumpointoftheabsorbanceinthecontinuousvariation
methodindicatedthatthemoleratiobetweｅｎｔｈｏｒｉｕｍａｎｄＳＸＰｉｓｌ：１．
此ＣＯ加加c"｡b‘Ｐｍｃｃ〃”/bγＴ〃0”"腕ＤＣ伽"伽α加卯：Basedontheresultsobtainedfrom
aboveexperiments,thefoUowingmethodisrecommendedforthespectrophotometricdetermi‐
nationofthoriumwithSXP．
Ａsamplesolutioncontainingupto50ﾉugofthoriumistakenintoa25cm3volumetricnask
Then,３ｃｍ3ｏｆ0.05％ＳＸＰｓｏｌｕｔｉｏｎａｎｄｌＯｃｍ３ｏｆＯ､１moldm-3glycine-0.1moldm-3sodium
chloride-0.1moldm-3hydrochloricacidbuffersolutionareaddedAftermakinｇｕｐｔｈｅ
ｖｏｌｕｍｅｔｏ２５ｃｍ３(thefinalpH：3.0),theabsorbanceismeasuredat544nmagainstreagent
blankasareference．
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Fig.６．Calibrationcurveof
thoriumina25cm3aqueous
solutioncontaining3cm3of
0.05％ｏｆＳＸＰｓｏｌｕｔｉｏｎａｔ
ｐＨ３・qTheabsorbances
ofthethorium-SXＰｃｏｍ
ｐｌｅｘｗｅｒｅｍｅａｓｕｒｅｄａｔ５４４
ｎｍａｇａinstreagentblanks
asreferences．
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Ｆｉｇ．７．Thecontinuousvaria‐
tionmethodexaminedwith
solutionｓｉｎｗｈｉｃｈｔｈｅｔｏｔａｌ
ｍｏｌｅｏｆｔｈｏｒｉｕｍａｎｄＳＸＰ
ｗａｓｈｅｌｄａｔ２２×ｌ０－５ｍｏｌ
ｄｍ－３ａｔｐＨ３・qTheabsor‐
bancesweremeasuredat
５４４，ｍagainstreagent
blanksasreferences．
〃ね沈沌"CCS:Theeffectofseventeendiverseionsonthedeterminationof20ﾉugofthorium
hasbeenexaminedbymeasuringtheabsorbanceat544nm・Theresultsobtainedaresummar‐
izedinTablel・Thoriumcanbedeterminedwithin5％errorsinthepresenceoflmgeachof
potassium,magnesium,calcium,strontium,barium,cadmium,chromium(Ⅲ),chromium(Ⅵ),and
manganese(11）ａｎｄｌＯＯﾉugofcopper、Aluminum，lead，Zinc，yttrium，iron(IⅡ)，cobalt，and
nickelinterferewiththedetermination,buttheeffectofiron(Ⅲ)couldbeeliminatedbythe
additionofascorbicacid
肋αc肋"SCI／ＳＸＰｚ(ﾉﾉﾒﾉｊＳｂ”ＣＯ〃γ〃"s：ThecolorreactionbetweenSXPandsomeother
ionsthanthoriumwereinvestigatedThemetalionswhichgavecolorsaresummarizedin
Taｂｌｅ２、ＡｌｏｔｏｆｉｏｎｓｒｅａｃｔｗｉｔｈＳＸＰａｎｄｇｉｖｅｗater-solublecoloredcomplexes・Inevery
case,ｔｈｅｃｏlordevelopmentsoccurredinstantaneouslyatroomtemperatureandthecomplexes
formedwerestableAtpH３．０，ｓｃａｎｄｉｕｍｆｏｒｍｓａｒｅｄｃｏｍｐｌｅｘｗｉｔｈＳＸＰｗｈｉｃｈｈａｓａｎ
UEDA,Ｊ:AnalyticalApplicationsofSemixylenolPurple 2３
ＴａｂｌｅＬＥｆｆｅｃｔｏｆｄｉｖｅｒｓｅｉｏｎｓｏｎｔｈｅdeterminationofthorium Table2・ReactionsofSXPwithmetal
Amount
added
O8g）
Thorium
found
Cug）
Amount
added
仏g）
Thorium
found
仏g）
１０ｎｓ
loｎ loｎ
loｎ pＨＣｏｌｏｒｏｆＣｏｍｐｌｅｘ
Ｋ十’000２０．０Ｃｕ2十１００２０．９Be2十６－８orange-red
Mg2＋ ’000２０．２Ni2＋２０２４．９Al3＋２－４Reddish-pink
Ca2＋ Ga3＋’0００２０．３A13＋２０２５２１－３Reddish-pink
Sr2＋ ’000’9．９Pb2＋２０２３．５1,3十５－８Orange-red
Ba2＋ ’000’9.8Zn2＋２０２１．５Pb2＋６－１０Reddish-violet
Cd2十’000２０．８Ｙ３＋２０２２．２Cu2＋６－８Reddish-violet
Cr(Ⅵ）’000２０．８Fe3十２０２７．６Zn2＋６－８Reddish-yellow
Cr3＋’000２０．７〃a）１０００２０．１Cd2十８－１０Reddish-violet
Mn2＋ ’00020.1CO2＋２０２３．０Sc3＋２－４Ｒｅｄ
Ｙ３＋８－１０Reddish-violetTwentymicrogramｓｏｆｔｈｏｒｉｕｍｗａｓｔａｋｅｎ
ａ)Ｏｎｅｃｍ３ｏｆ５％ascorbicacidsolutionwasadded La3十 ６－８Orange-red
Ce3＋ ８－９Reddish-violet
absorptionmaximuｍａｔ５３６－５３８ｎｍ・ZincandlanthanumSm3十 ８－１０Violet
Zr4＋ １－３Reddish-pinkalsoreactwithSXPatpH3Otoformreddish-yellowV(Ｖ）２－５．range-redcomplexeswhichhaveabsorptionmaximaat445-449nmMn2十 ６－８Reddish-violet
and440-442nm，resPectively、ＡｔｐＨ９５,ｓａｍａｒｉｕｍｆｏｒｍｓ Ｃｏ２十 ６－８Orange-red
Ni2＋６－８０range-redavioletcomplexshowinganabsorptionmaximumat617- Pd2十２－３Ｐｉｎｋ６１９ｎｍ・Concerningotherelements，aluminum，gallium，
zirconium，andvanadimn(Ｖ)formreddishcomplexesinacidicsolutionandberyl,iumindi-
um'lead，copper，cadmiumyttrium,cerium,manganese(11),cobalt,nickel,andpalladiumfo-
rmreddish~violetcomplexesinneutraloralkalisolution・Thesecomplexesmayprobab,y
beutilizedforthespectroPhotometricdeterminationofthesemetalions．
Conclusions
Fromthisstudy，SXPisrecommendedasaspectrophotometricreagentforthorium，
becauseofitsexcellentcomplexformationability・Themethodproposedherehasahigh
sensitivityandagoodprecision・Themolarabsorptivityofthecomplｅｘａｎｄｔｈｅｒｅ‐
producibilityofthismethod,expressed・bytherelativestandarddeviationoftheabsorbances
whichwereobtainedfromfiverepeatdeterminations,ｗｅｒｅ6.61×104ａｎｄ2.8％,respectively・
Theoptimumconcentrationrangeforthedeterminationis0.2-2.0ノリｇｃｍ－３ｏｆｔｈｏｒｉｕｍ・From
theinvestigationofthecolorationofSXPwithvariousmetalions,ｉｔｓｅｅｍｓｔｈａｔｔｈｉｓｒｅａｇｅｎｔ
ｉｓａｌｓｏａｖailableforthespectrophotometricdeterminationsofsomeotherionsthanthorium．
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